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&m 2 0 0 4 - 0 0 3 3 6 8 ^- v : 1/ 

[SrMl 1 
- MI^tL< 

(1) ili> (2) »2«, (3) ilit^2i<7)^(7)iWi<i:^>W 

o 

[ISM 2] 
[ISM 3 ] 

g 1 «S!<!0IIlSlSI'ft!fe##ft:-eflt*$tL7t:» ISt, »2 MM^II&Sft&^i&te 

g 1 JB£f&2 JB(i«LTJ3 »9 , 
[i*54] 

$ i s*ffl<0inassffc»iM*#t?*j£3ftfc* i « fc, ^2 **fiointfesa<b*^*# 

m3M0>'*y F^t'yT'li, K^t 7 ^J: 19 fc/hSv^Stta^F-o 

[ISM 5 ] 

g 1 «aoiii«sift!»**#-cflijK$nfc* 1 « #2 mmmviimmitwi^mtt- 
x-mmzixtzm2mt, iummim^m^xmm^ntzm3mt, y- hmmzmt, 

f£3Jf (i, £ 1 Jf fc*2iWiaiKM$iifci«*tL, 

o 

[ISM 6] 
[»M 7 ] 

[ISM 8] 

izy- bmmt liKMm^umLx^ 2 mmm<Diummitwm^'cmm^ tifzm 

[»M9] 

mU%i\mtm2mtfUm^?&LXio*), lll^o K**^ y t"t5 ? ^2^0/s> K^r 

y ^J: H^i^ct ft -f &WM 8 <?)OTI h 9 > 9 0 
[ISMl 0] 

mFiEg \mt%2m<omz^ m iit»2ioA> k^f* y«t 19 w<> k*> ? 
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im*m i 1 1 

[|»3RJM 1 2 ] 
[If 1 3 ] 

[IS*^ 1 4 ] 

Tti^om#$J^ h 9 > y*X ? o 
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mm 2004-003368 ^- v : 1/ 



[ 0 0 0 1 l 
10 0 0 2] 

&«±k, '<y?Tm. f-^^^m, y- hmmmtm&mmzti. f©±cr- mi 

[# it^m 1 1 mm^ 10-223901 ^r&n 1 #jgi) 

[#&^ong^i 

[0 0 0 3 ] 
[0 0 0 4 ] 

y-7U7* ^ut- totalis y-7'j*7 o#2»^t- nai- * #g a* 

[0 0 0 5] 

*^f±> iii^Mlt^*2»#^Wi-^»#2»#^oitl±^^< tfii * lowifif) 

*$fcW{±. III^M'fttJ#i»#^^-r^#2i#^T-<7)^->®^^te< -t&Z t *®L<D- 

*«W *i , y-vj t7 <oi * *r I" * £ £ 8r« 4 ft 
it a - t £ £ «btcltfco— ocogffti: -r&o 

[M £ h tub ofg] 
[0 0 0 6] 

&2m<offli l zMi&ztitzmm*m-fz>o (n asi*, (2) §2 

f> (3) iliti2i(?)H<0li|(^< £ &v>i*;h.7W3^*^7& s ffM£ft£o - 
co#j»#:^T--ef±, ^2f(7)fia^ fnw^Iti^t 'J Tco^mMtjt<7)2»mM 

[0 0 0 7] 
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mm 2004-003368 ^- v : 2/ 



* 0 znfztb. &ntzixtzMmw.M** , )T<Dft&K£&mmi&m<o&*}i*wMX'£&o 

10 0 0 8] 
[0 0 0 9] 

li«Ltv»4 0 ili^r/Kffy/a, i2i^'> K^>7-/J: H*iv> 0 

•f--V*;H£|/L£tg;< tl.Ii:^^„ tot, * < 1"* £ fc Z a 

[0 0 10] 

UliliAl (7;K-->A) Z^trZttfftiL^o Z.<nWs&, % \m<0;<v K^> 

v-f*-K% <-tzzt&x£2> 0 m2m& I n ( -f > v A ) m-tWH^o - 

[0011] 

"c*jS£*ifc#iJ*fc, *2**aoiii»isaE'fb«f#*flt"t?flijas*L7tjii2Wfc, 
mmmuMmitvs¥m>fcxmj&2tifzm3m£. r- vmrnzm-tZo mimit. r- 
bmmtm2m<vfflKMf&ztitzmm.z^'?z>o »3iii, mimtm2m<om^fm^ 

[0 0 12] 

xmf&ztifzmimt. m 2 mmmniiimmt® titim 2m umm 

[0 0 13] 
[0014] 

*«**rrSo Hint r- mt ^ Sf2JBoiujc^$n^:«««-^ri--6o mim<D 
mzit. y- h«ffitw«BE**enijn$*trv^v»t # nts 1 mtm2m<?>fflfrbm 1 sank 

[0 0 15] 

tBSE# 2004-3007784 



mm 2004-003368 v : 3/ 

m 1 m<7>*-r M TigkBttfl x 1 0 1 7 cm -3 JKUTT* *) , i2i^t'J TMBt^ 1 
xio 17 c m" 3 Ja±-C**ci £ Lv^ 0 ±fe^#(;J:^£, 7 — v 'J * 77> ? nTf£ 

10 0 161 

r- Mum l^^itsnSLTv^T^ i^o y- hnmur- vmmzftLxm 

[0 0 17] 

** l t ft k # * -f- * ;i/ * m -t&zttfxzzo z<Dtz£> ^mtt-m^-omm * 

[0 0 18] 

i^:t»H^o *-&v»(±, f& lJf tm2m*^ts¥-mWU<r>%i l H«Ky-*M 

*<r>wttm<?>m2mm\z kw ymmtfMf&ztix^x i> 

[0019] 

-hmst. *i#*a«5iiiiRaffc»#*#t?fliis$nfc*i«i:, inwy-M 

II 1 ^ i: ^ 2 ^ <7) . £ 1 m<F>^y K^> -y 7°i •) M**w<> K^> -y y^W^ 

»i^*M<7)iii^^t^^-e«^$tL^^3«7& s MLTv^ri «t v> 0 

*n^h7>y/;^-cii, r- hmm~wj±&£flto2ti%^^mxm2mfrh%i 1 v 

y- vnfetmimvm^Y- hmmm^wztix^zztmn lv> 0 

mmzmu-tzz tomtit t % o , ^kseo^-^ • ^7^tit^4 0 
[#§^o^^] 

[0 0 2 0] 
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iff m 2 0 0 4 - 0 0 3 3 6 8 ^- V 4/ 

[ 0 0 2 1 ] 

titzm4m (22) t. m4m (22) ±t:M^titv^ 1 1 1 ci2 itiom^M 

$*Lfc« 2* (42) i2i (42) ±Hil[«XtiIIII^Sa<b**i»flct? 

*j£$:h.fc#3B (44) LtM$nt^§ t <t i mnrnmimmitwi^m 
fexmnzzntzm im 02) $n (32) ±izm.mxitr- vmmm (30) ^tit 
^mztitzY- vmm (34) §11 (32) <D-mmizw.^xitm 1 iiiv - *m ( 
40) $-ihLtii!i!ti,y-xfi (38) m\m (32) ommfflj(cji:^3z.!±^ i mmm 
Yvjym (26) ^^Ltiit^ ymm (28) ^^--r^o 
(^2^m^s) -om<t)#2»#^t-(±. mimwm<Diummtw*mfoxMf&z 
titzm^m (52, 54) m*m (52, 54) oigiMiinctf^^n^Ki^^M (50) 
m*m (52, 54) 1 mt i&Kmm<vm2m±izmm.ztix^z> 1 1 & Km 2 mm 
m<niiimmm*mwxm$LZ titzm 2 m (56) m2m (56)±Km%xi*ummit® 
^mwxmfcz titzm zm (72)* ft Lxfmz tix ti>izmi mmm^ummit^j 
^■mfoxmi&z ntzmim (68) m 1 m(68)±KB.mxnr- hmmmtfrLxm 
fcztitzr- hmmdo) t , ^ 1 /f (68)o-3SHiincji:®Xfi3i 1 *msv-^^(6o)^^ 

LTiftl!t^y-Xli(62)^tt^o ^2g(56)(±^icc7)fIltH^Slf$nTjo 19 , >?-<7> 

^M-e»4^ (52, 54) tm im(68)tf\M.mmm-tz>o 
(m 3 mmwm) m 2 mmmm^m 3 m (72) ^i^o k- tix v^s^iii 
^M^¥«#-e*^^, *^>v^±^ 1 mmm<v v-7ztitzuimmtw¥m<*xmm. 

ZtlX^&o 

[0022] 

(m 1 sigjfew 

0±tC. TffllJn- mm (*4Jf) 2 2«§nt^4, 0(±, A 1 2 Os 

(t7 7^7) -ClM^tiTV^o Tffln _ S12 2i±, ni^iftT^SS i (v 'J n 
>) ifiV-My 7'ZtitzG aN (Sffctf'; * A) Ti#J&£*l-CV>& 0 Tln-Ii22<?) 

>; TjftJKti, m 1 X 1 0 1 6 c m" 3 Xhho Tin" MH 2 2 Oft & J5v>S&^0/p 
$t±, j^5>«m-e*4o TfflSn - 2 2 «B©<Ki*_kKI±, p + S/f (S$2Jf) 4 2 
^fj£$*itv>4 0 p + Ii4 2li, pIMl5tfe4Mg (t^v^A) ri*K-fcf> 
^SfifcG aN-C*lS$ii-Cv»-5o p + MJf 4 2 O* v 'J T flSJ^ii, S1X10 1 8 cm 
_ 3 X&Zo p + Mm 4 2 <7>Mi>m^Ufr<DW-Zlt, mO. 5 M mXjbZ> 0 nMftt 
LTGe (r^T-^A) K-e>^LT4 iv> 0 pS^iLTBe (^<>) V 7 
A) K- fcf>^LT<> 
[0 0 2 3] 

TfPJJn - 1^2 2(7)— U<F>m$L±.frb, p + Ml 4 2 O— g&Off i|ILL^;b7t:o _hffl 
n _ M (ill) 3 2tffm^1XX^Z>o ±110 n" 113 2ti, nI^»f*4Si 
75*K-kf>^$^^A 1 G a N (M7;H - 7A#'J^A, iiCfJA 1 o . 3 Ga 0 
. 7 N) t«)S$nT^4o ±ffl n - Ml 3 TfltJgfi. II) 1 X 1 0 1 6 cm - 

3 Xtbho -hffln" 113 2 0ff£(i. *tJ 5 0 nm-C&& 0 
[0 0 2 4] 

P + as 4 2o-«os«it*ot, ±flj n - mm 3 2 <o—n m^tEM) izm-rz 

iZmzii, n + IV-Ai4 0«$titv^<, TMn~ mm 2 2 <D—%b<7)mi$L±X& 
ot, ±ln"ii3 2^)« (H^^&^) ^©-rSMUti, n + iKl/-f>'i2 6?J ? 
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^-v: 5/ 



M§ftTv>4 c n + iv-^|40tn + IKM>'i26fi 1 nMttT^^S i 
^ K— \£>tf$titzG a NTMSj££tt-Cv>£o 
10 0 2 5] 

n + 17-^14 0O-«RO«iS±^la, p + Ml 4 2 CD-£&CDfI*|SLh K *> tz o T , V 
-^IS3 8 ^'M^nt^^o v-*M3 8 (4, n + Mv-*1 40ip + Ml 4 2 
Wi^Cf Ltv^ 0 n + IKL"f>12 6±Cii, K W >li 2 8 $ tlT v>£ 

0 ±#JJ n~ Ml 3 2±^*b, n + IV-^|4 0(0-M)t±i:fo/:ot > y-h^li 

13 0^M?^-Cv^ o y- hl&*il 3 0 14, A 1 N (MitT )U < - V A) ri»J&£ft 
tv»5 e y-h«»13 0OS$li, a5 0nmm, y-hiig3 0©-Mi 

±tci4, r- m&3 4 7»*^iasn-cir»-6 0 y-Mi3 4w, p + mi 4 2 cd— 

0 t±^Ofi[fiJw*4o -fcWJ n - Ml 3 2(4, y- MS3 4ip + SI 4 2cDfS(- 
^j£$ftfc«i*3 2 a£#1-£ 0 
[0 0 2 6] 

7-^^3 8^^1/^162 81^ Ti 9 » t A 1 (T;U5-->A) CD«1 
flliiK «t oT*- 5 y ?WUt LtM^titv^o T i CDJp£f4£j 1 0 n mr£>£ 0 A 

1 (Dm Zltffo 1 0 0 n m-eii, y- Mt3 4 (4, N i (- v Y fr) f«?*lTV^ 
o y- MS3 4 cDJ?£(4, m 1 0 0 n mf^o 

[0 0 2 7] 

±ffiOn~ Ml 3 2cd/s> y ^{4, p + Ml 4 2©A> y^J: 0 &^§v> 0 

#^ife0!ir(4, ±ln-if3 2CAl ±<B0 n " Ml 3 2 CD/* > K*" 

■v -7 y^^c^ < Lt^o 

±fflO n ~ Ml 3 2 fc p + Ml 4 2 cD^j&SG ( p n 2 4 ±ffl n " Ml 3 

2 t p + Ml 4 2OMffl0tw^e**#W f * o ±Hn _ Ml 3 2«f?li, y- MS3 4 
tClE^PIlD^tLt^^v^ # tCJtiPJJ n ~ Ml 3 2tp + Ml 4 2 CD p n}#£-g&2 4ri»<b 
±ffln" Ml 3 2fflin;{$U f &^S!<7)/?£J^Tr&&o 

[0 0 2 8] 

»lHi(SWolft^tzov»rS£^1-4o ±KLfcJ:-?K, ±.m n " Ml 3 2 cDffS 
(4, y- M§3 4 tc«EE^ensn§nrv»iv>i: § tc_t«g n - Ml 3 2ffi(c#y f ££^l 

cDJ¥£J^Tr£>& 0 iot, y- ng3 4 nmj±75 ? enJ!jp$tLrv^v^^r{4, ±« n 

" Ml 3 2iC#W^ii:J:ot, ±ffl n " Ii32^)Hp + Ml 4 2 Wjtt±Uffi 
Si-&^J$3 2 a <7)^r#7) ? HSW(c^S<t$^rv^ 0 CcDTtrao, ^-Ml3 4[:tffi 
75 ? epj!jp$nrv^v^ig-e(4, y-^ti3 8 KW >1I2 8 ISH::{±lSE(ifiE*ifcv» 
o Ccd4^(C, Ccd >vX ?f4, 7 -v'J t 70f|^5:t4o ^ItlfflOfjlfi^ 

r(4, y- ni3 4 Kmrnawnsfirv^v^ # mimaE^sEtifc^J: -? c <h 

Ltz£7 i:7-7'J t70»^*t^o 4or, CCD h9>v*?(4, ^m7JfflO^# 
[0 0 2 9] 

IH 2(4, ±ffln" Ml 3 2 <h , p + Ml 4 2 0x^;^*-;0 K@$-^to £43, HI 2 
~EI4 tzm-i-x-**'*-'** Ki^Mti, 0 1 ©A- A^imBo** *«, 5fe 

(C&^fcJ; n ±m n " Ml 3 2 K^r \ v y°E i (4, p + Il42^>F^ 

y T'E 2 4 *) i>jz& v> 0 d co 4 *) &±ffiij n ~ I132hp + Ml 4 2 ii^tSi:, M7J 
07x*5$fi (Ef) ^^^i^Ci^^+'-zOK^filffjU^o C .x 

, ±fflijn- Ml 3 2 t p + Ml 4 2cDp n m&M. 2 4 J&><b(4, ±ffl n " Ml 3 2 <h p + M 

14 2 WMffiCSSl 4 8 75 $ #c7^o 
[0 0 3 0] 

11 3 (4, JiffliJ n ~ Ml 3 2 t p + Ml 4 2 UflDx-r, h mm 1 3 0 <ty- MI3 

4 *&fr?zffl&iz'=>^x<D^^)i'*~-/<y h*m*7Fi-<> 113(4, y- ni 3 4 kwee* 
enjn Lrv^v^^cDinr^^o y- hm.U3 4 tciEcDmJE^enso-t^ 

tB£E#2 004-3007784 



&m 2 0 0 4 -0 0 3 3 6 8 ^- v : 6/ 

> Kri ? H 4 tC^-f J: n izfalf hti& 0 lili: <fc >5 , y -y ^SR 4 6 75 ? 7 * >U 5 Sfi (Ef) 
J:HT^i:»ftt4o ZtilzXt). J v +U4 6 \z* * *)i<tfMf&2ti. m.^M.ti^ 

o 

H4*»f)fcjJ»4J:M:, y y-f-SM 6 ti. ±ffln _ I132i;p + Ml 4 2<7)iJi#§&2 
4 ftia (±Kig#g&2 4ftfi<Dp + 114 2) KB&Sft&o fiP*>* *-**>Hi, (Hit 
H4 *z^-r_LWJ n - I132i:p + I|4 2<Z>Jfc#fflS2 4 ftiS (±U#IM&2 4#iSOp 
+ 1142) KffM£ft&<> HI 4 T*<&£ /-y^-SfS (*-**;i0 4 6 f±&®M2fl6H:: 

#tfrv»i, giiT**^^ fi-i^ii, #IMB2 4 ttisu^isisn £*r*iBju 

[0 0 3 1 ] 

c^iTi:, ng3 4 KjEo^E^eptra-*-* mi v-* 

Ii3 8> n + Sv-^f40, J-^*)l> (±M n _ Ml 3 2 p + Ml 4 2 OJ*#8B 2 
4 ffriS) > ±1BJ n-fi32i T.#J n - Ml 2 2 2 5 ftiS, n + ih^Oi2 

6, KU^f yWM2 8<DmizffiJj\i>UZffiti2> 0 gp-fc>, KK>II2 8HV-^li3 
8 K|6]*tT#t;fr|BjK:mifttf*8E*u h 9 ^t5 s * ^t4 0 

[0 0 3 2] 

f - * * )v * : mti h mwm m<ou=f- \zm$z-t& t „ m& £ n tz * * )v * mti %> st- t 

42t, c*ui^-f& v-xm«3 8 £®t;-c3li£< :^ J t^„ iot, fT-rti:* 

-;nj**«£*i*£fc£8J«i-c£<&o z\<Dtztb, wmztitz*-)is<D?fftiz£2>mm&m 

<0&£.iVQMX'£Z> o lot, WJEEfcSK 1"*- t^fi* 0 
[0 0 3 3 1 

ttz, m 4 iZ7ji~r £ 7 IZ S y 4 6 ^ <D ±.t5 K^lW^ & 3 ^tcW 

[0 0 3 4 1 
[0 0 3 5 1 

*U£Ms«©iHt;frffi«rcov»-CBI 1 ZmmLTmW-f&o $-f\ 2MK2 0_tK 

> MOCVDft (:£tK&JKa(*Bj££&) laotTIn - 112 2^xf^yt^S 

TffiiJn - 112 2±Kfjll -7*^1 (S i 0 2 1) «r^-T4 0 #CK> » 
1 p + ii42 co«ffl<7)P^p^7 * MllfW^o $ 1 *1 

+ i:ioTX7f>mo ±IEL^M0C VDStC'ftx.T, MBEft ( 

^Hif^y-S) f^fflv>TUK WT|b]#-C^)-2>o 
[0 0 3 61 

Jtyf-^LfcTttn - Ml (0 1 UI±#ftL4i/>) ^TyVKteMU xyf> 
rCJ: i)ifci:|fllU:T«h" Ml 2 2±tc. p + Ml 4 2 iMOCVDftCioTl 
IRtfyKz-^* v jVf&^Z-tk&o Z<Dp + Mm 4 2f±, Tffl'J n ~ Ml 2 2 OftUffiOi^ 

s Kit-fa i-cj£gs-£* 0 :«p + ll4 2©Mii, ftizi&i&Ltimi'****** 
<Dt tmixft 9o & 1 v^^f±i:i±p + Ml 4 2 MSL^v^f, .r y -f- ^ 7" J: 
»)*f7ttc»Hl LfcTffl n~ Ml 2 2_LO^&c p + Ml 4 2 iSJRfiliJiifi - t &X 
*C, $ l v*?l£H F;foti£K J: otBs*t*o 
[0 0 3 71 

p + Il4 2^#±^f>, Tfflfl n" Ml 2 2 0^±^^^oT±HiJ n " Ml 
3 2 *MOCVDtti:J:oTikf^*yt^Sfi$«o #:K. ±ffl n " Ml 3 2 0^ft 
±i:»2^^f (S i O2 1) SrffM-f^o ^U, 2 * ? 1 , 7-X|4 0 coff^ 

ffilE#2 004-3007784 



&m 2 0 0 4 - 0 0 3 3 6 8 ^- v : 7/ 

JlcDHgntCfpjH-T, N (S3?) Ht^SAffiCtot K-Xfi l x l 0 1 5 cm -2 . 
»niim)±3 5 k e VCftXtio ^2v^^JB<^B3PUlpJttr, S i £>f 

ai:J:oT K-Xi l x 1 0 1 5 cm -2 , Mmi± 6 5 k e VT;"£A1-&o CifiCJ: <9 
, n + IV-^i40J:n + IKH-/|26 (1IU 4 * L^^^OfS^tmf 
) jWj££*i*o 
[0 0 3 8] 

I27^?ioip^i:^z?i (s io 2 f) inrnteflL-fZo mr-eti 
^«b»m-r*±«PJ n~ mm (iiciiffftLiH £r i E^ctorx^f >rt^ 0 

f£3 -7X*!£HF7|cv£?£K«fc otiitio 
[0 0 3 9] 

HgTMtio ^t:, R§Pa»<bRffiLfcp + Ml 4 2 4: n + IV-Xg4 0±K* T 

1 tAl^Ii:If LTV-Xli3 8HMt^o mnfrbmtti Ltz n + M KU 
>f >12 6±IC. T i t A 1 ^JUtC^LT KU^f>lt2 8 o N (& 
*) ?lHf -e5 0 0t-e2»H7--H4o £*U=J:lK V-^I13 8tn + iV 
-*«4 0, V-^m®3 8ip + Ml 4 2, ^m@2 8tn + IKU^>i 

2 6 0il!tJfia;*ig:«$*4o p + Si 4 2 W±^(:fiif ^ ^- h III! 3 0 ± 

tz. n i ^itLtr- hmm3 a ^Mt^ 0 

[0 0 4 0] 

(*2|£§fc«) 

n 5 ic^-rm 2 syfeflnomi^* F7>-/x? «, ^«DjSt?» i ^mm t^zm^^o 

m 2 HJfeWCti, ±m n _ Ml 3 2^p + ai4 20F4Cft^JH (g 3 J|) 4 4 # ? f£ 
»te>*irv»* 0 f t^;H4 4 (i, ±ffln _ 113 2 tTln" 112 2 O^ic 4> ilM L 
TKtfb^LTV^o *)Vm 4 4 (±, ^|t%/75 ? K- *IT V^4r v»gEl4*> I n G a N X 

•f- * 4 4 <Z>>k> K*"> y ±ffl n _ Ml 3 2 p + Ml 4 2 K^> y 7° 

[0 0 4 1 ] 

H2^M15IJ(±. *l^ifc«lfcra«OXe«rft'C*l-7^^Jl«:|Sfe*L^^ p + H4 
2 0^#±^<bTliJ n - Ml 2 2 O^lKbfcoTf 4 4 fc±ffl n " Ml 3 2 

£moc vDSia o-oRKjKfts*, $ t>izminmmtmffi<7>xmzm2>ztX'Wk& 

[0 0 4 2] 

■^■V 4 4 £!£tt/ci#"g-<7)^*^;F-/s-> KU^m 6 lZ7F-f 0 *\ *;bl 4 4 £t£ 

»t*t. H6tc^fj:^tc, $ i mmm<r>y ? +ua 6 (n2~ia4#Ds) izm^Lfzm 
- Mi3 4 tciEo«EES:eniniLfc»^ m lemmas v+utmmz, csau 9 or 

3SSBri*7 i^5lfl! (Ef) «fc «5 i>TJjtzi3.W.-t2>o f Lt, £ OMSK 4 9 <7>T3SSR (f- 
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#H 2 0 0 4 - 0 0 3 3 6 8 ! 8/ 

ttfXZZo Z<Dtztb, *^*)l't&1jLZ£t)&<-fZ>ZtrfX'£Z 0 MoT, * >jg 
ift£l l9fi<1-^-<t75 ? -C : -#^o 
[0 0 4 3 ] 

, 2E^t#t#ii$r*LTv^ 0 n + iKl-f>i 4 1 5 2±(C, TH n ~ M 

1 (Wi4m<7>—u) 5 4 34 ? M^ntv^ 0 n + if^ois 2 triMn - mi 5 4 it 

, nlT«t LTS i rt ? K-7°£*i7t:G a N-Cf|£j&£;ftT^&o 11 U n + IKH> 
Jf 5 2 ^rtHFfPJJ n _ Ml 5 4 J: *) fclS&iftjKCS i t!> ? K-^iitv>4 0 n + M KW > 
15 2 <7)+^ 'J TiiJRtt, ^3 X 1 0 1 8 cm - 3 -C&&o TilJn - Ml 5 4<7)^r J r'J7 
7*S(1> ft 1 X 1 0 1 6 cm -3 X$>& 0 n + iKl^f>i5 2 <7>!p£(i, ^2 0 0 //.m 
t*4 0 Tfln-ai5 4Wtt?vWS$li, me ju mX'$>^>o n + lKL-f>l 

5 2 <7>j£MtC(i> K W >m@5 0M?fiti>5„ 

[0 0 4 4 ] 

TffJJ n"S|54 07£lffJ2&Ji fc *T«»±U li-£*L -r*U P + Ml ($ 2 «) 5 6 7J s ffM 
Siim, ^<bOp + Ml 5 6(1, pm^FfaVvt L X M g tf F — ~f titz I nGaN 
T-i)fi$fttV>4o ^*l<bOp + Ml 5 6 0*^r } ) TflkWi. *v> 1 X 1 0 1 8 cm - 3 X 

ztih<Dv + mm 5 6 <D-M<7)mML±izi±^ n + mv-*i 6 o&j&j&ztix^z 

o Ifi^n+IV-^ieOlt nMftf*^ S i rt ? K- \£>yZtitzG a Nt'i 
fi£$fttv^o P + Ml 5 6 <£>— SB<7)^LLt, n + IV-^i 6 0O— 3Po^l*±t3fc 
tz-oX, V-Xii6 2^M^tltl^ 0 V-^tl6 2l±, p + mm 5 6tn + IV 

[0 0 4 5] 

7£ffiijO p + ii56 0^fflf|5± , TffiiJ n " mm 5 4 <7>4» *SR± , £111 0 p + Ml 5 

6<?>£.mu±i-t>tz<?x, ±\mn-mm (mim) 6 s^sjnT^s, ±mn~ mm 

6 8(1. nl^liii LT S i tf V-ZfZtitzA 1 G a N (PfflUliA 1 o . sGao. 

7 N) T«$nt^5o ±ffiij n"Ii68©*^'J 7iftj£f±, ft 1 X 1 0 1 6 cm -3 
Xtb&o Jtffln - 116 8<DmZlt, ft5 0 nmT^io 7£lIJ<0n + 0^ 
««5±fc, _tffiU n - 116 8_ti. £1lOn + Mv-*16 0^£ffl£|LhK;b*;oT, y 

- M&*ti6 6 75 ? ff^$nrv^ 0 r- h*fe&ii6 6±kh> r- M6 7 o^ffM^ft 

_hiPJJ n - mm 6 8(1, y- MI7 0tp + fl5 6 0lWU3BJfi$*Lfc««6 8a^t 

t^. y-h^it 6 6t^s5o, 62, 7 ocomj&ttntmzii. mmmmtm 

Ul "C $b £> o 
[0 0 4 6] 

±ffl n ~ mm 6 8 <DM> k^> -y 7*ti, p + mm 5 6 OaO K*> y 7°1 f) 

^HJfe^-eil, ±ffiijn _ II6 8i:Al p + H56i:i n*ti*4Ctt? 

, ±« n " mm 6 8 CO/O K3r> y p + Ml 5 6 •y/'iH^KLT 

±ffln-1168ip + Ii56 *>«ttffl5 ( p n 5 8 frh (1, ±119 n _ Ii6 

8tp + mm 5 6OSii:^i!J ? #W 0 _hffiijn" Ml 6 8 0JP£(i. ^417 0 
CtS^JlP^ilt^i^iiCp n#£-a&5 8^e>±ffilJn _ Ml 6 8ffi»=#0 f *^2* 

[0 0 4 7] 

JfcK, ^3^M^JOii^(-ov^TmB^i-^ 0 r- M^7 0 KmfiEj&*ep*nSftTv»$rv» 
CioT, ±fflijn _ Ml 6 2><Dn % p + Ml 5 6 Oil^K&B-f *««6 8 a 

RWK^2rt:$*i-cv»a 0 z<Dtztb, y- hmm7 oizmj±tf(-m^tix^^^^mxit 

, V-7«m®6 2 «h Kl/-f 5 0KIUt±«aEJiSK*t*v» o C<01^H, ^(Oh7>y 
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[0 0 4 8] 

160, (±fflOn _ 116 8 t p + M15 6 <7>Jt#3B 5 SttiS) OIHU«^fiIU 

vtti^o $ fcKW^fi, Tffifl n " Ml 5 4 , n + IKk^i52, KI/>f^li5 0O 

h 7 y-fho 

[0 0 4 9] 
[0 0 5 0] 

>15 21H, MOCVDSCJ:otTIn-Il54JtS$«o TfflO n " M 

i54±Cf lv^^i (S i O2I) ^ffMtSo II v^^iCp + Ml 5 6 

" Ml (H 7 UtiffftLftv*) S:RIEfti:J:oTX7f>rtSo 
[0 0 5 1 ] 

X7f^U:TIn-II (HI 7 Kf±#& L& </>) OT^Kftfi U iyf> 
^K«fc Ofr^KSJii L^Tffi n _ Ml 5 4_kH, p + Ml 5 6^MOCVDftCJ:otI 
*?WtwfiKg$*4 0 :»p + ii56li, TffiiJn - Ml 5 4 <a*HB5<*>S5S Kit-fa 
iSJ^^o :Op + Ii5 6<7)ffMli, VgIzMj&L tzm IT* 9 m**0>ZtftLX ft 

[0 0 5 2] 

^C, p + Si5 6(7)^±7i^, Tffln - M15 4©^#±t:*)fcoT±fln" Ml 
6 8 £MOC VDfti: J: otISHSo ±18! n ~ Ml 6 8^#li:|2v^^ 

1 (S i O2 1) HMt^o i2v^?l(: < V-*!6 0©MfflOHPl:7 

iot K-XI 1 X 1 0 1 5 cm -2 , tniimi±3 5 k e VT'fiAtJo #:K, »2v^ 
^lO^PKfpJttT, S i ?:^t>aAft(:J:o-C K-Xi 1 X 1 0 1 5 c m" 2 > ftDiS 
tE6 5keVCttAt4 0 £*Ul«fct9, n + Mv-*16 0 (fiL, ^>SAL^ 

[0 0 5 3] 

»2v^^i^inMC^v^^i (s i O2 1) iffSMti, WTtti 

^iti<?nOTti4o n (a*) m^-ci 3oot-c5m ^t-^t 

p + Ml 5 6±K^j£$*ifc±fflJ n" Ml (HI 7 K(±#£ L*v*) <7>E££fflO&0 
■CJbio 13 ^lco^P^f>gttl-ra_h1PiJ n " Ml (0 7 Kf±#*ELfcv») * 

R I ESciotxyfyn^, #:K, 1 3 h F**«EK J: otiit^o 

[0 0 5 4] 

hmmm 6 6 cv-^ii6 2 1 kw >m^5 o^miwip^?* ngtfit 

So #:K, IBP:frib»aJLfcp + 115 6 t n + lV-^16 0±K, T i t A 1 SrJHK 
ItLTV-^tt 6 2 SrMt^o i/c n + IKl/^y|52 OllC, TitAl 
**K**LT >1S5 0 «rff^-r^ 0 N (&«) £B&*-?, 5 0 0t:t 

2M7--^t^,o -&K> p + II 5 6 Cliit ^ hffiltl 6 6 ±C, Ni 

^If Lty- HI7 0 *mj&-tZo 

[0 0 5 5] 
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»4HiS0a-cf±, JLffiu n ~ mm 6 s t p + mm 5 6«icft^^ (i3i) 72^ 

»tf>nrv»* 0 ft*;i/S7 2(±, _tffii]n" Ml 6 8 tTffiiJn - MS 5 401^1:^1^1 
Tf£lt <b*iT^& 0 f^^^i7 2(i, ^ttft^K-^ntv^JHtOI nGaNt 

ft^JH72 0/s> v ±ffl n _ mm 68ip + mm 5 6 <Ds<> K+'-V y 7° 

[0 0 5 6] 

0£fl£±7&»<bTffl n " mm 5 4 O^iKfefcoTft^JH 7 2 i ±ffl n ~ mm 6 8 £ 

[0 0 5 7 ] 

(H5HMW 

hi 9 tc^-rn5Hj£fijom#?*m h 7 > ? (i x ^<o*-e»4HMi?ut^nM^-i>o 

m 4 mMM<D^ ^ ^ )vm 7 2 lt7FmV>rf) t V--7ZtiX\,*%^nfe<7> I n G a NfiS$!fi 

n-lOGaNT-M$ntv^ 0 ^O*-**^* 7 3 1X10 16 c 

m" 3 t*« 0 Hi:|4HWp + MJf 5 6lipS^fei: LTM grt* K-7*$*l£ 

I n G aN-et)£$nTV»40[:jbfL, i5ii«T1J I n £^-£&v>p + I©G a NT 
ilfi$n-Cv^o «10p + Ml 5 7 (D^mVommt, 5 X l 0 1 7 cm -3 -C*So Lfz 
t5 s oT, ^ 5 * £0 f t ^ ;H 7 3 W a' > K+> p + II 5 7 L< , ±11 n 

- mm 6 8 <£ n <>/h$v> 0 

[0 0 5 8] 

~ mm 68 at y— \-mrn 6 6<?)mwMZ oo&wt Lfzt&nmz mm&& 

fttmff>y + m4o dlOco (a) Ftl7 0i:lE^^nLt^^^ 

»it^l), (b) ^-Mi7 0C3. 0 V^mi±^ £P MLtzt &<Dtf:M<D if 
•?> o 

HI 1 0 (a) Srlit, ±ffln"S168 atf t*JH73WOK^7"/Oliji 
^**«i5 9i:^7f9 «^tv^ 0 #Hife0llo*£\ -7- 

^ ^W/f 7 3 <h p + mm 5 7 K-3r -V v 7*7&*— ifc L T V"> Id , X7>j^-Hit 

0^#g£5 9iS^O^ *>, <f-**;i/S 7 3fflltc^jS$nTv^o r-HS7 0CSff# 
epiP$<iTv»4v»tRS8-ct±, : 7 fg|S©,ff y y t 7 x ;v 5 ifi (OeV) £*) 

r- ms 7 o tciEomJE^^nJni-^ no (b) ^^-r«t^tz, 

<d#7- y isvfripy (OeV) izm-f&o U^ot, 77fICf tT>W ? 

[0 0 5 9] 

* H 5 C^tf 2li«Oft^^f 4 4 * nS<^*M&ri* K — "7* £ ft n~ M<£>G a N 
•C««-r&o ^5Hi6fe^JtTO<o^ffl^jmct 0 *>-«fitO/h£v»m#3&* h 7>7^ * 
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[0 0 6 0] 

m i i t^-ras 6 ussfliomiMaj* h 7 > 9 *##£«cojRj?^inH::ttu f & h 

W*9 4 -?<DY- Mi 1 7 l^ffixt^Jo 

KW^Jf (& 4 1 5 2±C, TifflnMi (|4iW- gj) 15 4t5 ? ?FM£ 

nti/>4, Kl"f >i 1 5 2 tiG a N^jS^fflv^ ft&o TffJ nil 1 5 4 ti, 
ttt LTS i ^K-y?ft^:G aN-eM^nt^^o >i 1 5 20SlC(i, K 

w ymm 1 5 o ^ ? f^$tL-cv^ 0 

[0 0 6 1 ] 

TUB nil 1 5 4 <DMmUt^mU±^li^rtim, pli (&2JB) 15 7#M§ 
ntwi, IftibWplll 5 7li, pI^!|tLtMgji ? K-7'^^^GaN-eii 
£*ITV>& 0 :tlf)Opai 1 5 7©- g&C0^j£±K(i, n + lV-X|16 0«$ 
ft-CV** 0 ;nf)^)n + Iy-Xll 6 0l±, nMftt^l. S i tf*K- fcT^Sfifc 
GaNt*iS$^tv^, n + IV-Xil6 0li, p Mi 1 5 7 X o T Tffl'J n Mi 1 
5 4 t l$MXhiXX^Z>o p SJJf 1 5 7 O— 3fccofgi£± t . nlV-^i 1 6 0 <0 — £R<0 
««±UfefcoT, y-^lil6 2^lS$*L-C^4o 7-^111 6 2li, pill 

5 7hn + IV-^Il 6 O^CSUv^o 

[0 0 6 2] 

n + gfy-^jg i 6 0 t pli 1 5 7 jltjl L X Y Uyj-fimJ&ZtlXiS *K CI CO h U 
>^coffiiJ^fflij7)^l*I^fp]^o-C, -f--\-*^i 1 7 3 t±ffiO nil 1 6 8 tf- Y 1 

6 6ir- 1 7 O^fl^ti^o 

•^^^^flitl 7 3f±, nMfth LTS i ^K-^ftfcnlWG aNt?flHS$n 
tv^o ±11 nil 1 6 8 fi, nl^ftt LTS i ^K-^$nfcA 1 G a N (SMfflU 
it A 1 o . s G a o . 7 N) Ti*Jft£*lTV>£ 0 IflnSl 1 6 8 CO ^ pli 1 5 7 

r- y mmm 1 6 6 1 #ti iso, 1 6 2 , 170 <z>*Mc*hem±, m 5 mot 1 raw 

[0 0 6 3 ] 

ft^^il 7 3 K^r> y -fit p Mi 1 5 7 t ^ L < , ±M n Mi 1 6 8 «£ «9 i> 

llnii 16 8a t+^^^m 1 7 3 CO/O K ■V y y°cO+iii^^, -?-co^#£fc 1 5 

9 tcy (i^^psb) tfj&mzti&o *m&m<7>m&, ft^^ii 7 3 1 P n 

1 5 7 K^"> y -7°t5 ? — SfcLTv»4fe*H, _x.^;u3r-Pf MXMt titzBftO S 

«tli4«c>4v» 0 7 y ^gRfiJiffii] nil 168atft^;Hl7 3 <OJt#g|5 1 5 9 
cod*>> f tTwHl 7 31i:fM?^-C^4o Y- MI 1 7 0 Clff^Jio$fitv> 
&vM£^Tii, C<oy y "f-SRco+'-r > v rt' 7& ? 7 ^ ;i/ 5 >|M£ J: «9 <>±^tc*«5/j*, * 
*)\/tfMfcZti-fm?ltbTitL%^o L/^ ? oT, ^com#^^h7>v^^(iy--v"J- 

*-7W}ftzmmLx\<*z>o 

±IEcom#^* h 9 > v**Tf±, ^^fcS^T-a** n + lV-^1160^ 

tM^nti^ii, f-t^^ii 7 3i:j&otlS^|p]i:ltLSo oj(), Yuy^-9J 
yoy-HSl 7 0O«Ii:i&oT, 4^*^«co±Mi:ii:^(6]^^tL, £<bKTffl!l 
nil 1 5 4 t KW >m 1 5 2 ^IfiLt K U -Y 5 0^ttig.tL& o 

[ 0 0 6 4 ] 

*6^ft«Ol»M h 7 >v**T*(i, h l/yt^-f7*oy- Ull 7 o£f*ffl1" 

^ir^;u^#s#^<oi®tji:^i6]^ff^-t-^>- t7& ? T# a 0 h 

9 > * coffift^/h $<f^:i: 7& S T # -2> e * < SltE-f * C £ rt ? T # £ 
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o 

Offiffi £/J> $ < -r £ d rfX* # £ o 
[0 0 6 5] 

t-T\ G aNltl 5 2±K, MOCVDttCioTTHInai \ 5 4 t pll 1 5 7 
t n + IV-X| 1 6 0 *J*ft$*fc&K* R I ESCioTnSI 1 5 4 £ ^MM^t 
Z> h U>J-£ : Jfs,f&-f2> 0 %.IZ*;<D Y vy^f-nU^, MOCVDftCiotf t^JH 1 7 
3 fc±1MnM 1 6 8 £#r5c<E>J?<&"CJ£:K K&lif 1 6 6 

izx^xm^m^-xf^-r^o &iz, nn<o bis>*pim~#v ^ >^%%.M2-£ 
xy- nil 7 o%Mi&-r2>o monwi. mznmmm tmw.(oj:mz&2> z txm 

&-fZ>ZttfX*&2> 0 
[0 0 6 6] 

(Diai ^m-rm 1 mmm-cn, ±m n-ii32^ P + si42 2 4 ft&K 

(3) ±iHHifeCT-cf±, h^itiifoiiicy- h^#i^4$ttv^ 0 
izMns. z wm-r %> z\ 1 &*im t % o , -kw.mv> * y/ * 7 75*11 as t * & 0 

(4) m 1 K^-t-fc 1 ^M^JoM^ai: LT, ±|BT»i, 36« 2 0 i^OTfll n " WM 
2 2 <7»&ft, Tffl n _ MM 2 2 <7>— 3fc<7> J- v^-y >7\ f«x -y -f- > yxMft L fcTffl n " 
MS 2 21^p + Ml 4 2<OS)SS, «hv^XfI^^Tp + 114 2 ZMftSL-fZ^fe* 
UmLtZo L*»U p + Si 4 2 (i, Ti n " 11 2 2 UM gX(±B e t >aAtS 
CtT'MtSChtT*l4o CtiCil.^ T«n"Ii22«i'>f^^ p + MS 

(5) 17 tc^i-^3^»J(i> Tffl n" Ml 5 4 < J&H£-t±\ f^TII n " Ml 5 
4±©^Cp + Si5 6^SS$-fr, f(7)p + Ii56^^S (HI 7 tciiffft L&v> 
) t:S iXfiGe *>f *>&\LX n~ 115 4 O^SrfjSLTi 

, 2oo p + 5 6 i: z\ixh<nmz%LW.1rZ> n - Ml 5 4 £M-C#& 0 
[0 0 6 7] 

[HffiO^#^^^] 
[0 0 6 8] 

[Ell] & 1 ^MtfiJom-^* h 9 > ^<7)©fMH^^i- 0 
[EI 2] _h#J n~ lit p + Iiox^j^-/r/ KHl^/F^o 

[E13] ^ i ^mmcom^zo^xn, y- bmmizm&^maLx^^^^m^x. 
[m4] mmmm<Dm^z^x(D, y- vnmiziEvm&zQitoLtzvimn*-* 
[in 5 ] %2 nifc0aom#3&# h7>-/^? co©fffin 
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[17] II 3 *M0iJcoa#^^ h v > ? OMH^^i- 0 

im9] m5mnm<7>m.&®%: n 9 ^v^^oran^^i-o 

nt^to (b) ms^iMfflnr- hmm~JE<Dmj±£mnLfzmm<7)^^)is 
[mil] m 6 mmm<nmw%)%: v ? >v**^ttff®ia£^i-o 

[0 0 6 9] 

3 2. 6 8, 1 6 8: ±1PJJ n ~ MM (% 1 ilO-tfiJ) 

4 2, 5 6, 5 7, 1 5 7: p + Si (^2^<7>— fll) 
4 4 , 7 2 , 7 3 , 1 7 3 :f t^il/f (Ig 3 If <7)— W 

2 2 , 5 4 , 1 5 4: Tffl n _ MM 4 H O— 0J) 
40, 60, 1 6 0 : n + Iv-^l 

26, 52, 1 5 2: n + IKl/^>i 

30, 66, i 6 6 : y- y mm 

3 4 , 7 0 , 1 7 0: Y- 

38, 62, 1 6 2 17-7 MM 
28, 50, 1 5 0 : KU-f 



tamm 2004-3007784 




mSE# 2004-3007784 




mSEJff 2 004-3007784 



&m 2 0 0 4 - 0 0 3 3 6 8 ^- v : 3/ 

[125] 




[136] 



34 30 32 44 42 
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m i o] 



(a) 



> 

a> 
■ i 

? 
-,\ 
A 
ih 
A 



5.0 
4.0 
3.0 
2.0 
1.0 
0 

-1.0 
-2.0 
-3.0 
-4.0 
-5.0 



73 (n - 
AI 03 Ga 07 N) 

\S ( 


-GaN) 

\ 

57(p + -GaN) 

' / 

i ^ 1 


1 
1 

1 




i '! 


1 
I 

| 1 

' 1 

i t 


1 1 

i i 

i i 
i i 
i i 



0.05 0.1 0.15 



0.2 



(b) 




0.05 0.1 0.15 
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[mm 

mm] lummtm^^m-t ^^i^m^m&^n < -rzz t 0 
fc*2i42t, r- nt3 4 v-^m®3 8 k w ynu2 8 &*i-& 0 m 

1132 (i, r- hm® 3 4^^2142 |:M $ 3 2 a *tt4o * 1 f 

32tf 214 2 <7)Jt#£|S 2 4ftjaK^**;ua*SJ£$ft<&o f£2/f4 2tf>*mMJip£! 

t?*i?x ■pffl^*fi»-e**Mfir3&« K-if>^$nrv»* 0 121421^ v-xti3 8 
[Sftia] m 1 
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